Introduction
Currently, many clinicians treating persistent pain hear about the benefits of yoga from patients who frequent yoga centers. However, pain clinicians and researchers may not be aware of randomized controlled studies examining the efficacy of yoga for managing persistent pain. The purpose of this review is to highlight recent studies that shed light on the potential role that yoga can play in pain management for a range of conditions that can be chronically painful. The review is divided into 3 sections: a description of the basic components of yoga-based protocols for pain; a review of 9 of the 13 randomized studies located that test the efficacy of yoga for persistent pain; and a discussion of key clinical issues and future directions for yoga-based pain research and practice.
Yoga-based protocols for pain management
Texts indicate that yoga originated in India and has been practiced for approximately 4000 years [15] . The term yoga is derived from the Sanskrit verb yug, which means to bind or join [6] . This refers to the overarching goal of yoga, which is to unite the mind and body in a way that promotes health. Although there are different schools of yoga, there are key elements that cut across most of these schools, including breathing exercises (pranayama), postures (asanas), and meditation (dhyana).
In popular practice, yoga is often construed as a physical exercise program. However, as applied to the management of persistent pain, yoga protocols are more comprehensive. Recent controlled studies of yoga for managing pain have been based on Hatha or Iyengar yoga. Studies that have used Hatha yoga have concentrated on relaxation techniques and gentle postures tailored to specific patient populations [8, 9] . Typical Iyengar yoga protocols have included several basic elements such as physical postures designed for particular patient populations, use of props to cultivate awareness of body regions, breath control techniques, and home practice [10, 19, 24, 25] . In addition, many studies have modified these standard yoga protocols to create integrated programs containing practices such as hymns [21] , neti pot [12] , didactic presentations [2] , and therapeutically oriented poses [20, 27] . The format for delivering yoga protocols varies but typically involves hourly group sessions led by a trained yoga practitioner once or twice weekly for approximately 12 weeks.
Controlled studies of yoga for managing persistent pain
In one of the earliest controlled studies of a yoga-based protocol, Garfinkel et al. [10] assigned 42 patients having pain from carpal tunnel syndrome to either an Iyengar-based Hatha yoga protocol or to a control condition (wrist splint). Yoga classes focused on training in postures and relaxation techniques adjusted for the patient population. When compared with the control, patients receiving yoga showed significant reductions in pain and an increase in grip strength. Trends toward improvement were reported in motor nerve conduction time, Tinel sign, and sleep disturbance among the yoga group, although these were not significant. Garfinkel et al. [9] also conducted a controlled study with hand osteoarthritis (OA) patients showing that Iyengar-based Hatha yoga tailored to the patient population produced significant improvements in pain during activity, joint tenderness, and finger range of motion compared with the control. There were no significant differences in hand pain at rest, hand function, hand grip strength, or circumference of finger joints. Taken together, these studies [9, 10] were important in stimulating research on yoga for pain control. Although studies appearing in the late 1990s and early years of the 21st century supported the potential efficacy of yoga for managing pain conditions, these studies did not use randomized controlled designs [5, 11, 13] .
Several recent randomized controlled studies have tested the efficacy of Iyengar and Hatha yoga for persistent low back pain. Persistent low back pain is a particularly appropriate model for yoga research because it is common and related to musculoskeletal problems (e.g., pain-avoidant posturing) and psychosocial stress. Williams et al. [25] tailored their Iyengar yoga intervention to address back pain, providing the following specific protocol adjustments: (a) patients practiced poses that used props to relieve tension and bring awareness to body regions; (b) training progressed to lengthen, strengthen, and relax core muscle groups in the spine and pelvis; and (c) training was provided over a graded series of movements involving twisting, bending, and stretching. Compared with an education control, patients receiving yoga showed significant reductions in pain, functional disability, and pain medication at post-treatment and 3 month follow-up. No significant between-group differences were reported in spinal range of motion, fear of movement, pain attitudes, self-efficacy, and coping strategies. In another study, Williams et al. [24] reported that
